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Abstract. Considering the problem of implementing the general cadastre in our country, this 
paper aims to present the results of the studies and analyses regarding the use of conventional and 
non-conventional modern technologies in achieving the operations of implementation of the general 
cadastre. The studies were made on the territory of Stana locality, Salaj county. 
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INTRODUCTION 
 
Over the years, studies have asserted the documents needed for a modernisation of 
the Romanian cadastre. The topo-geodetic works performed in view to implement the 
general cadastre are very important, as they imply solving both technical and legal 
problems, therefore the modernisation of technical problems is necessary in order to 
respect the conditions related to quality and precision. The cadastre works can be carried 
out according to the legal obligations, only if the geodetic-cartographic base of Romania or 
of a territory is being considered modern, sufficient and accurate. Nowadays, in Romania, 
this infrastructure is deficient and needs modernisation and this comes out of the challenge 
to complete the works in this field. The topo-geodetic works executed in view to 
implement the general cadastre consist of two parts, as following: the first part, where the 
points of the geodetic support network from the study area were being checked, as well as 
the development of the support network using the GNSS technology, the GPS system; the 
second part includes achieving the locality’s elevation network and positioning the break 
points of the build-up areas, by using the total station, reporting the points on planes and 
maps and determining the component areas of the concerned build-up area. 
In this paper, the results achieved on checking the points of the geodetic support 
network are presented. 
 
MATERIAL AND METHOD 
 
 The study refers to the build-up area of Stîna locality, part of Zalău county, 
featuring approximately 133 ha, established by the City’s General Plan. The steps taken in 
completing this study were:  
- the documentation step, by which the information and papers needed to 
complete this work were gathered. 
- the experimental step, which was the basis for the measurements and their 
processing in view to achieve the final results. 
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- the step of participant observation, by which main mistakes and errors that 
could occur during the the works were identified. This method aimed to dismiss the 
negative elements around the measurements.  
- the comparison method was used in different methods of calculations, due to 
the available redundant measurements, for choosing the most representative option in view 
to obtain the most accurate results. 
The data regarding the material basis in the area were taken from the Cadastre and 
Real Estate Advertising Zalău and from the National Agency for Cadastre and Bucharest. 
As graphic data: 1:50.000 scale topographic maps and the ortophotoplan and as real data: 
the inventory of coordinates in stereographic 1970, the inventory of coordinates in the 
European System ETRS89, observations from the reference station ZALU (Zalău) and the 
identification cards for the location of the geodetic control points. The notes from the 
ZALU reference station were collected in RINEX format, with recording epoch rates of 15 
seconds on a single frequency. Measurements were performed with a professional device, 
namely Trimble R3 system and Trimble 3605 total station. 
Checking the coordinates of the geodetic support network. In view to determine 
the differences, which could have negatively influenced the calculations for positioning 
and the transcalculation of the national datum points, the point coordinates of the geodetic 
support network were checked, from the ANCPI inventory. The checking was done 
through land observations on the ground control points in question. The primary 
processing, the data processing and conversion from the world geodetic system WGS84 
into the national datum were performed with the TRANSDAT software. 
 
     
 
   Fig.1 The geodetic points in the area           Fig. 2. The vector scheme after the primary processing 
 
In order to obtain accurate results, the data processed require a rigourous 
compensation. In this case, a 3D compensation was performed, the network being 
constrained to a fixed point. The fixed point chosen within the project was the most 
accurately determined point, namely the ZALU reference station. 
After the rigorous compensation, the value of the error ellipse is 19.4 mm in the 
plan view and 35.5 mm in the profile view. The coordinates of the points calculated in the 
global datum are shown in the tables below (Tab. 1, 2). 
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Fig. 3. The vector scheme can be observed after the rigorous compensation was performed 
 
Table 1 
Final ellipsoidal coordinates in the global WGS84 system 
 
 
Table 2 
Geocentric cartesian coordinates in the global WGS84 system 
 
Next, the coordinates were converted from the national system into the national 
reference system, by using the TRANSDATRO application. After the transformation was 
performed, some differences between the Stereo70 coordinates from the ANCPI inventory 
and those determined throughout the GNSS technology, converted by TRANSDAT, were 
noticed, being noted down in the table 3. 
 
Point 
No. 
B 
σB 
(mm) 
L 
σL 
(mm) 
H (m) 
σH 
(mm) 
101 N 47° 12' 05.57306''  18.6 E 22° 58' 24.67508''  14 405.4160 35.5 
102 N 47° 11' 34.62334''  8.6 E 23° 09' 18.23169''  6.4 554.7568 16.4 
103 N 47° 06' 54.25852''  7.1 E 23° 08' 14.14176''  5.2 457.7911 11.5 
104 N 47° 09' 40.41982''  11.2 E 23° 02' 04.51159''  7.5 443.1692 12.7 
105 N 47° 10' 59.15312''  7.1 E 23° 02' 00.35245''  5.3 440.0178 8.5 
106 N 47° 09' 12.22830''  6.7 E 23° 06' 10.52517''  5.1 757.7414 9.1 
107 N 47° 08' 48.89680''  19.2 E 22° 58' 28.60478''  13.9 429.0673 31.6 
ZALU  N 47° 10' 39.75547''  0 E 23° 03' 42.46617''  0 331.2517 0 
Point 
No. 
X (m) 
σX 
(mm) 
Y (m) 
σY 
(mm) 
Z (m) σZ (mm) 
101 3997200.5849 29.3 1694531.2675 20.6 4657314.7166 22.7 
102 3992549.4666 13.0 1707503.6687 8.1 4656774.8053 12.2 
103 3998857.0557 9.5 1708731.6744 6.1 4650815.4620 9.1 
104 3998441.9659 10.2 1700087.1953 8.9 4654295.4816 12.6 
105 3996833.1205 7.9 1699307.9731 6.0 4655946.1587 7.3 
106 3997195.3716 8.1 1705189.3894 5.6 4653934.0800 7.5 
107 4001284.6241 27.6 1696352.5444 19.0 4653203.0638 21.0 
ZALU  3996327.6492 0.0 1701429.6127 0.0 4655459.1958 0.0 
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Table 3 
Stereo70 coordinates obtained via Transdat transformation and differences noticed 
 
 
Considering the great diference of approximately 2 m, which we noticed on point 
no. 104, we decided to resign to this point. The precision of the measurements after the 
compensation was good enough and the only theory about this point would be that the 
coordinates were wrongly inserted in the ANCPI inventory.  
The calculation of local transformation parameters. Local transformation 
parameters are calculated based on minimum 4 coordination points familiar to both of the 
systems, namely the global geocentric ellipsoid system, WGS84, and the Stereo70 national 
system with Krasovski1940 ellipsoid. According to the national transformation parameters, 
it is envisaged that the local ones are more accurate due to the fact that the surface 
determined by the transformation points is smaller, which means that the common points 
have a higher density and can better approximate the geoid undulation. The transformation 
parameters are calculated based on a rigorous calculation formula, in this case Helmert’s 
method with 7 parameters (transformation in space) ot with 4 parametrs (plane 
transformation) . Depeding on the program used within the transformation process, the 
algorithm may vary. We will present 2 calculation methods: the spatial transformation and 
the planimetric transformation. 
The calculation of the local spatial transformation parameters. In order to 
calculate the local spatial transformation parameters, we used the the Trimble Total 
Control software, which we also included for processing the GPS data. The calculation of 
the transformation parameters is made after a rigorous compensation of the network in 
the global reference system, without using a pre-defined geoid model. The differences 
between the measured coordinates and the control coordinates are up to 5.9 cm in plane. 
It was noticed that precision in establishing the transformation parameters is not 
influenced only by the number of the common points, but also by the accuracy their 
coordinates were determined with.  
The calculation of the local plane transformation parameters. The calculation of 
the local plane transformation parameters was performed with the TopoSys sotware, by 
using the same common points as for the spatial transformation. 
Table 4 
The coordinates of the transformation points and reported differences 
 
Point No. X (m) Y (m) Z (m) dX (m) dY (m) dZ (m) 
101 635543.764 346605.962 364.738 -0.189 -0.011 0.042 
102 634250.799 360334.838 514.295 -0.062 -0.011 -0.050 
103 625626.944 358781.559 417.112 -0.104 -0.097 0.273 
104* 630945.440 351119.566 402.472 2.115 -2.060 -0.134 
105 633378.305 351092.676 399.387 -0.010 -0.005 0.112 
106 629948.369 356278.834 717.123 -0.146 -0.043 1.117 
107 629469.865 346532.553 388.215 -0.093 -0.035 -0.180 
Point 
No. 
X (m) Y (m) Z (m) dX (cm) dY (cm) dZ (cm) 
101 635543.973 346605.949 364.552 2.0 -2.4 -14.4 
102 634250.814 360334.814 514.205 -4.7 -3.5 -14.0 
103 625627.088 358781.656 416.516 4.0 0.0 -32.3 
106 629948.502 356278.936 716.613 -1.3 5.9 60.7 
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Table 5 
The coordinates of the transformation points on the two ellipsoids and reported differences 
 
 
Table 6 
Plane transformation parameters and medium errors 
 
Plane transformation 
parameters 
Coordinates’ medium error 
(m) 
X0 33.9499915 mx 0.030 
Y0 121.5698997 my 0.040 
a 0.999993675 m0 0.075 
b -0.000000442   
c 0.000000442   
d 0.999993675   
kx 0.999993675   
ky 0.999993675   
 
After data was being analyzed, it was noticed that local plane transformation 
parameters were more accurate than the spatial parameters. The differences reported are 
smaller than in the case of the spatial transformation, therefore the maximum difference is 
of 4.3 cm on axe X and 5.7 cm on axe Y. The parameters were saved and would be used 
for the future calculations.  
CONCLUSIONS 
 
At the end of this project, some conclusions were drawn, according to the chapter 
and the works that had been performed. 
1. The state geodetic triangulation: within the limits of its technical state, it 
provides satisfactory precision coordinates considering that it is the only usable one and 
the coordinate inventories of ANCPI do not always reflect the in-land reality, a reason for 
which these must be checked before being used. Currently, most of the points cannot be 
used by classical methods, as there is no visibility among them, due to the dissapearance of 
the signals and pyramids and if, after checking, the coordinates are tolerated, thse can be 
used to determine the local transformation parameters, by using the GNSS technology.  
2. The GPS National Geodetic Network: 
- represents the support and the control base for the measurements performed by 
using the GNSS technology, GPS system, currently insufficient. 
- throughout the active network, represented by the permanent stations, accurate 
GNSS determinations can be performed, if the distance is a favourable one. The use of the 
GPS system provides high accuracy, according to the tehnical norm requirements, within 
Point 
No 
Source (m) Destination (m) 
Reported 
differences 
 
Stereo70 - WGS84 
Ellipsoid 
Stereo70 - Krasovski1940 
Ellipsoid 
dX 
(cm) 
dY 
(cm) 
101 635514.191 346486.281 635543.953 346605.973 1.5 -3.2 
102 634221.039 360215.256 634250.861 360334.849 -4.3 -2.1 
103 625597.240 358662.074 625627.048 358781.656 2.6 -0.4 
106 629918.708 356159.338 629948.515 356278.877 0.1 5.7 
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most of the land measurements, but mostly for the cadastre works, by performing 
determinations with the GPS network, which assures a data uniformity and their 
association with two reference systems: the national and the european one. Local 
transformation parameters offer a higher accuracy, as now, they are determined with a 
higher common points density than for the national parameters, considering the area they 
are using.  
3. Introducing the general cadastre by means of modern technologies: In view to a 
high-performance cadastre, this must be inserted by means of modern technologies of 
measuring, processing and planning. 
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